Objectives
The goal of the present research to (1) describe the status quo of technology and its role in renewing and modernizing journalism, (2) give insights about the impact of artificial intelligence in changing journalism practice, (3) identify potential implications of artificial intelligence on the future of journalists, and (4) to extrapolate ethical and professional challenges that may upset the practices of the journalism profession.
Methodology
The increasing dependence on artificial intelligence technologies in journalism at an unprecedented form highlights the importance of studying this phenomenon in depth. In this respect, this research based on a systematic review of the literature, that differs from a narrative review. While a narrative review provides an overview of the content available on a given topic, a systematic review is more narrowly focused and seeks to assemble, critically appraise or evaluate and synthesize the results of primary studies in an integrative approach.
NEW TECHNOLOGIES AND JOURNALISM RENEWAL
Technology has become a real driving force for the media sector to produce new digital content in line with the demands of Internet users. Hence, we can say that the dramatic changes in the field of journalism have connected directly to advanced technology tools [5] . In this context; some authors adopt a positive and optimistic view of the leading role of technology in the field of media and journalism. Thus, the use of AI technologies has become an indispensable part of the field of media that has to lead to radical transformations in the field of journalism [6] . In particular, this technology was seen as an objective alliance to change the professional practices of journalism, along with changing journalists' skills [7] and also has become an essential element of the requirement of contemporary newspaper production [8] .
However, we can see that the technological transformations in the field of journalism are inextricably interwoven with the transformation of the media environment [9] . As Postman note, technologieswhich entail communication technologies, from writing to digital media-they generate environments that affect the everyday life of actors using them [10] . In sum, in the age of the media convergence, technological skills have become important in the journalism industry, which has transformed journalism by the digitalization of the work process in ways no one might have predicted even a few years ago.
ARTIFICIAL INTELLIGENCE AND JOURNALISTIC PRACTICE

Quantitative Turn in Journalism
The quantitative forms have become more prevalent in contemporary journalism [11] . Nevertheless, these new forms of journalism despite its relative novelty have drawn significant attention in academic literature and recently become the focus of considerable interest in the media sector. Loosen (2018) highlight of new four forms of journalism (see Figure 1) , which can be considered as transformation process journalism faces today not only at the level of the basic stages of news production and consumption but also affects journalism at its core [12] :  Data journalism: This concept has gradually appeared in newsrooms over the last decade, which refers to the process of extracting useful information from data, writing articles based on the information and embedding visualizations in the articles that help readers to understand the significance of the story [13] . As Lindén (2017) notes, "digital revolution has expanded the supply and availability of data that can be used for computational journalistic processes, along with the expectation of events to a larger extent than before" (p. 24) [14] . However, data journalism represents the convergence of a number of fields which are significant in their own right -from investigative research and statistics to design and programming [15] .  Algorithm Journalism: This type of journalism defined as "the innovative processing that occurs at the intersection between journalism and data technology" [16] . Besides, it can be "the combination of algorithms, data, and knowledge from the social sciences to supplement the accountability function of journalism" [17] .  Automated Journalism: The focus with this term is to emphasize the increasing amount of content that is being produced automatically and by means of technologies being developed by providers of automated content solutions [18] . In other words, "algorithmic processes that convert data into narrative news texts with limited to no human intervention beyond the initial programming" [19] .  Metrics-Driven Journalism: Refers to the varied attempts to make sense of an ever-growing amount of audiences' digital traces with the potential to influence decision making processes at all stages of the news production process [20] .
Automation and Newsrooms
There is no doubt that AI is gradually spreading through multi-creative spheres including journalismthat already has been impacted, especially in light of persistent economic disruption and the digital transformation [21] . In this respect, we can say that the evolution of artificial intelligence techniques radically reshaped newsrooms [22] , specifically into all aspects of news production and dissemination as seen in the figure below [23] . pointed out that the technology facilitated by advances in the field of automated content production affects journalism at its very core: the production of news [24] . Today, readers can read articles written entirely by a journalist who does not have a human form. In this context, the Washington Post has developed its own technology, an artificial intelligence called" Heliograph ", to support its editorial team during the 2016 Summer Olympics in Rio. Since then, the Washington Post has been using "Heliograph "to spit out 850 articles, which focused mainly on political and sports news.
In a recent Reuters report "Media, Trends and Technology Expectations in 2018", which included a survey of quite a few media outlets, nearly three-quarters of respondents said they use artificial intelligence in their production. On the other hand, they also develop projects to boost their use both in terms of content improvement, increased marketing efficiency and economic feasibility, automation of information validation within the information material, or to speed up the classification of information contained within a massive stream of data [25] . In 2017, Jung et al in the study entitled:
Intrusion of software robots into journalism: The public's and journalists' perceptions of news written by algorithms and human journalists -pointed out that the audience tended to trust the journalistic materials written by software more than those written by journalists [26] .
In sum, the relationship between technology and content creation in modern newsrooms is synthesized in the following basic idea: "This tendency in journalism proves the changing character of the newsroom staff, where programmers are working steadily more closely with journalists, and where journalists become programmers and vice versa" [27] .
FUTURE OF JOURNALISTS: PRACTICAL CONCERNS
Recently, the journalistic landscape has undergone rapid and unprecedented transformations, due to artificial intelligence innovation. Unsurprisingly, then, this development raises questions about potential implications about the future of journalists, particularly with automated content production. As notes, "automated journalism harkens to the recurring technological drama between automation and labor present since the earliest days of industrialization" [28] . However, there is a diverse range of opinion on the issue that can be summarized in two main trends:
First Trend: Pessimists
According to this trend, journalism society, Today's is facing a number of potential challenges regarding jobs risks. As such, there are many practical concerns threaten the future of journalists, in particular with the context of the increasingly dominant role of algorithms in major news corporations and their consequent replacement of journalists by their non-human counterparts [29] . More profoundly, the need for a human presence in the newsroom is shrinking, which human reporters will no longer be the definitive source of news. In this context, authors concerns about the introduction of robots based on dismal scenarios [30] , meaning the possibility of journalists simply losing their jobs, which entails large-scale unemployment in the near future is likely [31] , as well as the pressures related to acquiring journalists of digital skills and learning programming [32] .
Frey and Osborne (2013) pointed out that, about 47% of total US jobs are at risk as a result of potential automation over the next decade or two [33] . Bernard (2013) 
Second axis: Optimists
Despite the growing use of artificial intelligence in news organizations, optimists argue that these technologies will enhance, rather than replace, journalists' work [36] , implying that AI algorithms were not going to fully replace human journalists in newsrooms in the near future. As such, recent trends show that journalism still plays a crucial role in informing the people about the current events and thus artificial intelligence does not pose a threat to professional journalism. IBM Chief Executive Officer Ginni Rometty argues that the danger lies not so much in the number of jobs, but their changing character and complexity: "when it comes to complete job replacement, it will be a very small percentage; when it comes to changing a job and what you do, it'll be 100 percent" [37] .
In sum, AI technology is an opportunity that reflects a remarkable development in the field of journalism, in particular, withdraw information from different sources and assemble them in the best possible way with fewer mistakes and bias on one hand, as well as produce news articles with high quality on the other [38] .
CHALLENGES OF AI IN JOURNALISM
Despite media companies undergo dramatic changes due to the introduction of automatic AI processes into all aspects of news production and dissemination; understanding and addressing the professional and ethical issue is still at a very early stage. However, these issues are critical and need to be discussed.
Professional Challenges
Undermine Creativity
Indeed, creativity is the core concept in journalism [39] that reflects the human way of thinking including creative writing and interpreting, etc. In this respect, Latar (2018) notes, "AI algorithms cannot "think" out of the conceptual framework created for them by their human algorithm designers, they are unable of attaining the highest level of creativity that requires the ability to mentally cross into new unexpected conceptual frameworks" (p.24) [40] . For instance, AI algorithms cannot manufacture the requisite atmosphere to inspire readers' emotional reactions, such as laughter [41] , respond to an accident scene, interviewing people on the street, or conducting any investigative work. Therefore, analytical skills and creativity still the major advantages of journalists against the algorithms [42] .
The absence of Monitoring
Journalism is an essential force to maintain the survival of the social system, due to its great impact on society. Therefore, it is essential to preserve journalism as a public good in the digital age. As Latar (2018) notes, "AI algorithms cannot be expected to understand and monitor unexpected alarming developments: They lack the human capacity to make connections not previously experienced" [40] .
Bias
The most significant challenge in the field of automated journalism is that biases can be created within AI systems, such as gender bias [43] and race bias [44] . From this perspective, AI algorithms are not free of human influence, implying that they are inherently influenced by the values of their designers. Osoba and Welser (2017) state that"The error and bias risk in algorithms and AI will continue as long as artificial agents play increasingly prominent roles in our lives and remain unregulated" (p.25) [45] . In 2015, Google had to apologize after the algorithms powering its Photos app tagged two black people as gorillas-perhaps because its training dataset did not have enough pictures of black people. In 2016, an investigation by ProPublica found that COMPAS "AI-driven software" that assesses the risk of criminals in the US was biased against people of color, in particular, black criminals, despite the fact that the white criminals had more serious criminal records [46] .
Ethical Challenges
Transparency
This term essentially refers to being open about the way data is collected and used, as well as eschewing unnecessary data collection. However, transparency is very important to ensure reader trust, which would involve making the underlying data available-allowing people to interact with it. Leppänen, et al. (2017) defined transparency as the "trust in the system that transforms the data into an article" [47] . Thus, the publisher should first make the distinction between the subjects which items were written by a human journalist and which were written by a smart algorithm [48] .
Fact-Checking
In this aspect, the readers should have information on how the raw data is chosen, which reasoning was employed while choosing the data, how the data was checked, whether personal data of the readers are being processed, how credibility and objectivity of the used sources are ensured [49] .
Fairness
Fairness means to avoid harmful biases and stereotypes on people's lives. Thus, AI considered being the core challenge for journalism, in particular with the use of data as a tool for invading privacy, social manipulation and oppression. In October 2018, the International Conference of Data Protection and Privacy Commissioners (ICDPPC) released the Declaration on Ethics and Protection in Artificial Intelligence. The declaration states that "unlawful biases or discriminations that may result from the use of data in artificial intelligence should be reduced and mitigated".
Data Utilization
Currently, data utilization is one of the ethical problems related to AI in the field of automated journalism due to the lack of ad hoc laws and rules. Wang and Siau (2018) argue that the security and privacy of data pose significant risks not only for users but also for developers and governments [50] . Regarding this issue, Monti (2019) 
Data Quality
One of the main bigger concerns of the current use of AI in newsrooms is the quality of the data used that can lead to misleading results, including the source and the accuracy of data. In this regard, the European Parliament (EP) has approved a report on Robotics which establishes an Ethical Code of Conduct, which includes several fundamental principles, notably; protect privacy and data use [52] .
CONCLUSION
In general, journalism worldwide is undergoing a historic transition, thanks to rapid advancements in digital technology. Importantly, this development is another aspect of technological progress that had lead to major transformations in organizational structures and functions of media companies. In this respect, artificial intelligence algorithms considered the most important revolution of journalism in the digital age, which has been reorganized the newsroom as never before. On the other hand, these technologies offer much great potential for enhancing journalism today -especially allow journalists to process a high volume of data in a limited period of time, create news stories from structured data and automatically deliver them, as well as more diverse coverage.
In sum, artificial intelligence does not pose a threat to professional journalism. In other words, artificial intelligence technologies considered as the added value of journalism in the digital age, which cannot completely replace journalists, implying that these technologies will enhance, rather than replace, journalists' work. Some of the key points can be summarized as follows.
Overcome Challenges of Contemporary Journalism
Artificial intelligence (AI) has changed the way journalists interact with the world outside the newsroom, as well as easier to manage editorial tasks [14] . On the other hand, AI enables journalists to analyze data from multiple sources, besides conversion of spoken words into texts, texts conversion to audio and video, as well as analysis of the images and its classification. In sum, we can say that artificial intelligence will help journalists to survive and overcome the core problems faced by contemporary journalism including (1) the overabundance of information and sources; (2) the credibility and falling trust; and (3) the business model crisis [53] , in order to continue delivering "quality journalism".
Combating Fake news
The phenomenon of fake news and misinformation is one of the most important challenges, facing journalists at present. Therefore, the use of smart software, in particular, journalistic algorithms has become imperative to identify fake news on the one hand, as well as enhance news quality and accuracy on the other [54] . Software such as Factmata1 is building expert contextual artificial intelligence to reduce misinformation and abusive content online. Kalina Bontcheva2 (2018) created a system to help address the challenges of misinformation and to automatically verify online rumors and thereby allow journalists, to check the veracity of stories on social media platforms. The findings of the study conducted by Graves (2018) found that automated fact-checking can help journalists to identify and verifying misinformation across the media landscape and to respond as quickly as possible as seen in the figure below [55] .
Figure3: Automated fact-checking
News editing according to the editorial policy
Artificial intelligence techniques have the advantage of relieving the journalist of routine work as much as possible [56] , and perhaps one of these works is to rephrase the story to fit the editorial policy of each medium. Indeed, there is software available that gathers news from a large number of different sources and rephrases it in line with the editorial policy of each organization, without any human effort, such as Urbs, which the Associated Press uses to distribute some news. Johnston and Forde (2017) pointed out that the new technologies "have the potential to significantly impact on news gathering and assembling routines, as well as editorial decisions regarding repurposing content" [57] .
Content Personalization
In recent times, AI has been rolled out with spectacular speed in an increasing number of media companies. As such, there has been a major shift in the way that these companies interact with their users. Hence, AI is the opportunity for users to create their personalized news agenda, as well as the possibility to generate news in multiple languages and therefore to reach a broader audience and new markets [58] . However, personalization in general means making content personal, relevant, and therefore, more favorable for the consumers [59] . In this respect, Smith and Linden (2017) showed that filtering algorithms capable collect, sort and prioritize data about the users' behavior [60] . In 2017, some scholars conducted a study entitled: PersaLog: Personalization of News Article Contentthey introduced the PersaLog system for journalism professionals which able to content personalization, as well as enhance learning and behavioral changes in readers and increase engagement [61] . In sum, news sites today can be offering everything most users need by using "cookies", such as personalized content by register different information from real uses of users while they act on the given website [62] .
